Scientific specialization seems first of all an intellectual orientation of particular individuals. Such specialization depends on a decision to focus on a relatively small field of scientific activity. But, as with any such decision, individuals need a social context supporting it, that is, other individuals taking
the same decision. Decisions of this kind were still rare in the mid-eighteenth century, when encyclopedic orientations dominated among professional and amateur scientists alike. They gained prominence in the late eighteenth and early nineteenth centuries. For the most part, the "morphogenesis" of scientific disciplines and subdisciplines took place during the last two centuries.
The rise of scientific disciplines is connected with the formation of groups or networks of specialists. It is connected with the formation of specialized "scientific communities," theorized about since Thomas Kuhn (1970; see also Coser 1965; Merton 1968: 531-627) . But how are such communities of specialists brought together? How are common orientations among their members upheld? How do they evolve in national and transnational contexts? Recent attention has been directed to the rise of new and specialized forms of scientific communication, especially in or by means of scientific journals (Stichweh 1994; Reill 1998; Heilbron et al. 2008 ; see also Eisenstein 1979; Frickel and Gross 2005) . It is now well known that the first nationwide specialized journals appeared in the last decades of the eighteenth century; they were characterized by a specific orientation on such subjects as chemistry, physics, mineralogy, and philology. But the establishment of specialized journals clearly also facilitates the formation of networks of (potential) authors.1 These journals and the publications therein "control" the formation of scientific disciplines. They channel the communication between the members of scientific communities. The authors of articles accept the specialization chosen by the journal, but they also continually modify this specialization by the cumulative effect of their published findings. Seen from this point of view, scientific publications-embedded first in national, then in supranational networks-are of central importance to the crystallization of intellectual specializations and scientific disciplines.
This article presents a case study of the morphogenesis of the scientific community that focuses on education in the Dutch-speaking area of Europe (i.e., the Netherlands and the northern, Flemish part of Belgium). In this part of the Western world, the institutionalization of educational science mainly took place during the twentieth century. Historians of education often mark the official beginning of the discipline in the Netherlands as February 3, 1900: on that day the nation's first lecturer in education ( J. H. Gunning) delivered his inaugural address at the University of Utrecht. But it is not the determination of an organizational "zero point" that is of interest when one intends to study changing forms of communication in scien-tific disciplines and communities. On the basis of an analysis of the flagship Dutch-language journal in education, Paedagogische Studiën (Studies in Education, henceforth PS) , this article instead focuses on the changing forms and formats of communication in the Dutch-language community of educational researchers. It aims to provide a social and an epistemic fingerprint of the educational discipline in the Dutch-speaking part of the world.
PS lends itself very well to this kind of research.2 Founded shortly after World War I, PS almost immediately established itself as the central disciplinary journal in the Dutch-speaking scientific community. It has covered a broad range of topics characteristic of the field of education and has run uninterrupted for several decades. Institutionally, PS has always been embedded in the public universities of the Netherlands. Overall, it can also be said that the journal has been well aware of its leading role in the field. It has celebrated its own history on several occasions (Noordam 1961; Jonker 1974; Depaepe and Bakker 1998; Vanderstraeten and Van Hilvoorde 2001) . It has also remained recognized as the main general journal in the field of educational science in the Dutch-speaking parts of the Low Countries. But while reprints of several famous or "characteristic" older articles have been published on the occasion of its 75th anniversary, systematic analyses of changes in the publication and communication practices of PS have hitherto not been conducted.
The focus of the following analyses is on the period between 1920 and 1970 (or 1975, if extending the period provides a better picture of a particular trend). In 1970 PS changed both its layout and the spelling of its namefrom the "archaic" Paedagogische Studiën to the "modern" Pedagogische Studiën. In this period PS also started to narrow its focus both substantively and methodologically, specializing in articles on school psychology. This repositioning was a reaction both to the increasing subdisciplinary specialization in the educational discipline and to the establishment of other generalist Dutch-language journals specializing in education (Deen and Velema 1974; Depaepe and Bakker 1998; Vanderstraeten and Van Hilvoorde 2001) . Focusing on the first half century of PS's existence, in which PS operated as an educational journal for the generalist Dutch or Flemish (or South African) reader, makes it possible to analyze major trends in the patterns of scholarly communication in the discipline of education in toto.
In the next section some general reflections on theoretical issues related to the formation of scientific communities are presented. Afterward the ana-lyses focus in much more detail on the changing role of the editorial board of PS and on the uses or citations of publications in journal articles. The final section presents concluding reflections on the national and global orientation of research communities in the social sciences.
Journals and Disciplines
Hitherto accounts of the morphogenesis of science have generally focused on the university (e.g., Titze 1995; Horn 2003; Geiger 2004) . The modern university is indeed the prime location where scientific research takes place, where new generations of researchers can be trained and recruited, and where scientific careers can be pursued. But these organizations are not the locations where research findings are communicated, published, and evaluated. Research findings are communicated in books and encyclopedias and at conferences, seminars, and workshops. Most of all, scientific communication has become dependent on journals and journal publications. For science, specialized journals have become the media of publication par excellence. More than books, scientific journals and journal articles reveal the collective character of scientific practice. They consist of a collection of different articles by different authors. And the diversity of the published contributions provokes reflection on the relationship between and the coherence of these different contributions.
In a general sense, it can be argued that journal publications (particularly in the form of articles) have become perceived as the privileged, if not ultimate, form of scientific communication. But scholarly journals not only enable the communication of research findings; they also influence how contributions to scientific communication can be made. In comparison with the production and circulation of books, periodicals perhaps first and foremost lead to the rapid succession of small contributions. Publications in periodicals succeed each other at short and regular intervals. Also, readers who subscribe to a scientific journal do not know in advance what issues will be raised in what ways in that journal. A journal thus evokes expectations that differ from the ones evoked by a scientific book. A journal is expected to present a picture of the state of the art of an entire field of inquiry (Luhmann 1990; Stichweh 1994) . Seen against this background, the idea to discern the constitution and evolution of scientific disciplines by means of detailed analyses of scholarly journals seems to suggest itself. Periodicals influence the temporal structure of the field of science. The periodicity of appearance presses scientists to publish at regular intervals ("publish or perish"). The findings of a journal article can already be superseded in the next issue of the journal. In the current age of online journals and preprints, the rate of scientific production seems once more to have accelerated, especially in disciplines that focus very much on the production of novelties (Brown 2001 (Manten 1980b; Hirschauer 2004) . The current peer-review system puts up a barrier, but it also grants a minimal form of recognition or credit to published research findings. It endorses what the scientific community takes to be certified knowledge (Garfield 1985) . No doubt, the scientometric instruments that have been developed in the past decades-such as Journal Citation Reports and Journal Performance Indicators-have strengthened the relevance of periodicals (e.g., Leydesdorff 2001; Moed 2005; Bornmann 2007 ).
Moreover, clearly restrictive conditions regarding what type of communication is acceptable for publication have been defined. There now exists a range of more or less explicit criteria that bear on the communication of research findings: for example, regarding the delineation of scientific problems, the specification of theoretical hypotheses, the presentation of the empirical evidence, the linkages with earlier publications by other scientists (through citations and references), the appropriate length of a single publication, and the admissibility of presenting speculative thoughts. Generally taken for granted, these criteria are mostly perceived as objective or timeless principles intended to guarantee certain standards and facilitate further research. They are not perceived as highly specific, contingent forms that exert pressure on the research process and determine the conditions of participation in the disciplinary communication processes. However, there has existed a range of inter-and intradisciplinary variations in both publication formats and forms of access to publication (see Bazerman 1988; Russell 1991; Haas 1996; Wouters 1999; Aaltojärvi et al. 2008) .
The scientific publication has become a formal principle interfering in every scientific research process. The institutionalization of this publication imperative even discredits research that did not (yet) lead to this kind of output. As long as no results are published, it is difficult-both institutionally and psychologically-to close off particular projects. Researchers only gain freedom to do something else, to move to new research projects, once they have been able to communicate the results of previous commitments to their peers by means of (refereed and high-ranked) journal publications. The institutionalization of this type of scientific publication also affects the way research is conducted. In a kind of feedback loop, publications or publication possibilities exert pressure on the scientific production process and thus contribute to the integration and identity of scientific disciplines (Stichweh 1994; Lenoir 1997) .
These kinds of general considerations constitute the background for the following case study. Attention is hereafter directed to journal articles and publication practices in the Dutch-language scientific community that focus on education, as exemplified by PS. For the period between 1920 and 1970 PS is included in some bibliographical indexes. However, the coverage of the content of its older volumes is often incomplete and incorrect. Therefore a new dataset was composed, departing from every issue of the journal itself. The publications and articles on which data are presented are all those appearing in PS, with the exception of book reviews, news and conference notices, obituaries and tributes, editorials, or introductions to special issues. That left 1,550 articles published between 1920 and 1970. For each of these articles, the database includes a number of descriptive elements: author(s) and title, "status" of the authors (editor or not), institutional address (when available), and thematic and methodological keywords. All cited references (footnoted or provided in a bibliography) were processed too. The cited references were coded by language and source (book or journal article); references to other publications in PS itself were identified separately. Overall, the focus of this discussion is thus on aspects that can conveniently be addressed from a substantial body of broad quantitative material on the journal publications.3
Authors and Editors
From the outset PS conceived of itself as a scholarly journal. Most of the founding editors held research positions at Dutch (public) universities. The board has always been chaired by noted academics, among them J. H. Gunning (1919 -38), Philip Kohnstamm (1938 -51), and Philip Idenburg (1958 . In the postwar era M. J. Langeveld played a leading role, although he never officially chaired PS's editorial board. These editors clearly left their personal marks on the journal and the Dutch-language scientific community.
To highlight particular processes of scholarly production, figure 1 focuses on the role of the editorial board of PS in the period 1920-75. This figure displays the proportion of articles in PS that were written by members of the editorial board. Although there are some fluctuations, it can readily be seen that the role of the editorial board was redefined in the 1960s. Around 1950 the editorial board still authored almost half of all published articles. In the 1970s this proportion dropped to about 10 percent of the journal contributions. Thus the editorial board of PS came to play a less visible role in the scientific scene during this period, especially in comparison with the years before World War II. This change occurred because an increasing number of authors became less loyal to PS and wanted to publish in several journals. The rise of competing Dutch periodicals contributed to this trend.4 Moreover, publication in PS became less important to the editors' own academic careers. The number of ordinary or "full" university professors on the editorial board of PS increased steadily (in 1936, 22 percent; in 1946, 38 percent; in 1956, 44 percent; in 1966, 59 percent; in 1976, 63 percent; in 1986, 70 percent) . It was a new and relatively large group of younger researchers that used the journal as a publication outlet for its work. The role of the edi-
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Note: On the y-axis, the columns show the evolution of the relative number of articles authored by members of the editorial board. On the z-axis, the line indicates the evolution of the absolute number of articles published in each volume of PS.
torial board changed accordingly. Instead of filling the pages of the journal with their own contributions, the members of the editorial board became increasingly engaged as gatekeepers of scientific communication channels (see Gieryn 1999; Lamont and Molnár 2002) .5
To complement the preceding analysis, table 1 provides an overview of the distribution of publications in PS. This table tries to answer the following questions: Who brings this community of specialists together? Whose interests dominate the scientific community? Does a select group write most articles, or are the majority written by a large group of authors who publish only once or twice in PS? Column 1 of this table lists the number of articles written by individual authors; column 2 lists the corresponding number of authors. Columns 3 and 4 display the evolution in terms of percentages. The names of the most productive authors of PS are given in column 5. An asterisk identifies the members of the editorial board among these productive authors. The last columns show the total number of articles (in absolute figures and percentages, respectively). For example, there are two authors (0.3 percent) who published 25 articles in the period 1920-70 (P. L. van Eck and G. van Veen); 98.6 percent of the authors published fewer than 25 articles each, but as a group they contributed only 75.4 percent of the articles published in PS (in absolute numbers: 1,169 out of 1,550). Table 1 shows that 64.4 percent of the authors published only one article in PS between 1920 and 1970. On the other hand, 10 percent of the authors wrote more than half of the total amount of contributions. The eight most productive authors-all of whom were important members of the editorial board-together published almost 25 percent of all articles. The top three (I. van der Velde, Langeveld, and Kohnstamm) were responsible for 12.6 percent of all articles. In this period PS is thus characterized by an oligarchic pattern of scientific communication.6 Until the end of World War II, a limited number of editors and authors, all of them Dutch, unmistakably left its mark on PS and on educational research in the Netherlands. But from the 1960s on the discipline and the journal became less dependent on prominent figures with their particular individual interests. Instead, the work of a larger scientific community came to the fore in the journal. Knowledge claims have become less dependent on the person or authority of individual authors. The discipline has become less dependent on the achievements of a few "extraordinary" individuals but more on the epistemic or intellectual force of its scientific community.
Along the same lines of analysis, figure 2 displays the evolution of the number of authors or coauthors per published article. Before 1941 a publication with more than one author was exceptional. There is on average not more than one coauthored contribution per annual in this period. Afterward the authorship of publications is increasingly shared with one or even more colleagues. Besides well-known strategic considerations, research-intrinsic developments also influenced this evolution, as empirical research is often carried out in teams (see also Tenorth 1989; Keiner 1999) . The indexes of recent volumes of this journal, as well as of many other scholarly journals in the field of education, illustrate that the increase in coauthorship of articles has become more noticeable during the last decades. Moreover, the current rise of "virtual" journals tends to reinforce this trend. In fields such as physics, biology, mathematics, and information sciences, scholarly articles written by only one author have become highly exceptional (Zwart 2001: 26-29) . Overall, this increase in coauthorship seems to go hand in hand with the further standardization of the methodology, terminology, and composition used in scholarly publications. In line with Michel Foucault (1995: 789-809), we might therefore speak of the "disappearance" and "effacement" of the author; the "subjectivity" of the author tends to be lost in specialized scholarly publications. Perhaps it is one of the contradictions of postmodern society that publications in scholarly journals have in recent years become more important for purposes of evaluating individual researchers and research groups.
Publications and Citations
As indicated before, references to other publications reveal the collective character of scientific practice. New findings are linked back to already published results (albeit often in a chaotic way). Each publication interacts with preceding ones by incorporating into its own line of reasoning arguments And is there an evolution in the relative use of German and Eng lish publications as has been observed with regard to the evolution of psychology in the Netherlands (see Van Strien 1993) ? When these questions can be answered, a more complex social and epistemic fingerprint of the educational discipline can be provided. While the analysis of the preceding section focused on the "front stage" of scientific production (authors and editors), a citation analysis sheds light on the changing structure of the "back stage" of scholarly contributions published in PS.8
Familiarity with often-quoted sources in part determines the readership's identification with a journal. It leads to the development of social and intellectual boundaries between disciplines. One also speaks in this respect of the "geography" of the discussion forum of scientists. Figure 3 analyzes the origins of citations. This figure clearly indicates that the discussion forum for PS has been dominated by Dutch sources. While a study of trends in the field of Dutch psychology pointed to the rapidly diminishing relevance of 
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German sources and the steady increase of citations to Eng lish literature in the mid-twentieth century (Van Strien 1993: 158) , the fairly parallel evolution of references to Eng lish and German publications until the mid-1960s in figure 3 is striking. The late breakthrough of references to Eng lish literature is probably related to the lasting influence of the Kantian, geisteswissenschaftliche tradition in educational science in the Low Countries. However, the rate of circulation of sources also significantly increased during this period. The books by prominent figures such as Kohnstamm and Langeveld survived relatively long. In the 1950s and 1960s a few books of foreign origin were frequently quoted, such as H. Schelsky's Die skeptische Generation (1957) and B. S. Bloom's Taxonomy of Educational Objectives (1956-64) . However, such cornerstones remained exceptional in the Dutch building of educational science (see also De Solla Price 1963). Overall, it can again be underlined that PS remained mainly a Dutch journal; communication via PS was dominated by local information.
It is often said that the Dutch, wedged between Eng lish-, French-, and German-speaking great powers, are traditionally very internationally oriented. For Johan Huizinga, this was both a historical fact and a national virtue. Along the same lines, the Dutch philosopher of science Trudy Dehue (1995: 9) remarked about her countrymen, "They have always been aware of what is written in other countries, and academics in particular did not have to wait for Dutch translations of foreign-language materials." In other publications, the condition of the Dutch-language social and human sciences has been compared with that of an observer behind a one-way mirror. Dutch scientists register what is going on in other scientific communities, while their own activities remain unobserved by those on the other side of the screen (e.g., Heilbron 1988) . The data presented in figure 3 , however, indicate that the international orientation of the educational researchers, who published in the flagship journal of their national community, was rather limited until the mid-twentieth century.
In the preceding section evidence was presented regarding changes in editorial and authorial participation in scientific communication. It proved impossible to classify all or most of PS authors according to their nationalities or institutional affiliations, because biographical information and addresses were not provided in most of the journal's issues in the period before and shortly after World War II. Neither do there exist reliable lists with biographical data about all the researchers in the field of education in that era. On the basis of the available evidence, however, it can be said that PS has hardly been able to attract an international authorship. Dutch authors clearly have dominated the journal and its scientific community. The available evidence indicates that even the participation of Flemish scholars was negligible until the 1960s. The scientific community was very much a national community; the rise of the discipline took place within national and linguistic boundaries. For a long period of time, the rise of scientific disciplines seemed to go along with a strengthening of national communities.
In connection with this theme, the last figure draws attention to changes in the kind of literature referred to in articles in PS. The genesis of the contemporary, standardized system of citations and references (in the style favored by the American Psychological Association) clearly did not follow a linear pattern in PS. Although bibliographies and lists of cited literature already existed in the 1920s, it was not until the 1960s that they became widely used (Leydesdorff 1998; Wouters 1999; Moed 2005 ; see also Gross et al. 2002: 161-86) . Until then it was common to use footnotes or to omit references altogether. In 1959 an author could still write: "The following does not claim to be original. A lot is borrowed from other publications, but without reference" (Van der Ploeg 1959: 87) . Even in the 1960s acknowledgment of sources was not yet obvious. "It goes for the whole article that the inclusion of references to other authors is impossible, as these notes would be more extensive than the article itself " (De Block 1966: 125) . Finally, an almost complete standardization took place about 1970. Not completely by coincidence, it was also in 1970 that the style and the layout of PS changed. The journal got a "modern" look. In the meantime the number of references had drastically increased (to almost 10 times the number of 1946), with the most common reference being to Dutch publications. Figure 4 offers an overview of the types of sources-books or journal publications-that were listed in bibliographies and footnotes. It is difficult to interpret these findings, while comparative-historical research on the evolution of different scientific disciplines in different national settings is hitherto hardly available (cf. Ellis 1989; Pontille 2003) .9 The dominance of book publications, which is visible in figure 4 , however, seems to ensue from the "applied" nature of educational science. The citation practices in PS reflect the intimate relation between the discipline and its field of practice. The journal paid a lot of attention to policy documents and governmental reports and books. Moreover, the increase of the number of refer-ences to periodicals was not proportional to that of books. Even the number of "self-citations"-that is, citations to other publications in PS-remained remarkably low.10 Despite frequent positive reviews in PS of foreign periodicals, German and Eng lish journals continued to play a marginal role in the disciplinary communication in the Netherlands. Between 1920 and 1970 PS was primarily a journal that compiled and published information that was not readily available to its subscribers. It also stimulated critical reflection on prevailing educational policies. The role PS fulfilled in this period was mainly one of reporting and indicating developments in the field of education and educational science-as the many items with news about conferences (for scientists and for practitioners in the field of education) also demonstrates.
There can thus be no doubt that the purposes of PS have changed significantly during this period. For a long time the editorial board tried to disseminate findings of (inter)national research to researchers in the Netherlands and to offer its readers an overview of (inter)national developments in education. The board was itself largely responsible for writing the articles of PS. This kind of informative role gradually disappeared in the second part of the twentieth century. At present, the raison d'être of the journal is the presentation of new research findings and new insights. Its readership now consists of potential authors of journal articles who do not need a Dutch journal to learn about new, international developments in their field. The social expectations regarding scientific publishing have clearly changed.
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As others have pointed out, there is a shift in the meaning of the term discipline in the modern era, namely, from an imperative to preserve the truth to an interest in the novelty of an invention.11 In the early modern developments, the archival function of scientific disciplines still dominated. Only in the modern era did the discipline become an active system for the production of knowledge (see Rorty 1979: 131-39; Luhmann 1990; Stichweh 1994) . The morphogenesis of scientific journals seems to have supported and accelerated this evolution. Much more than before, contemporary scientific disciplines are based on the ceaseless production of novelties. What is communicated might be a small particle of knowledge as long as it is a new particle of knowledge. As a scientific journal, PS also had to come to terms with this directive.
Concluding Remarks
Scientists are trained to critically observe their own and each other's work. But this critical energy is almost entirely directed toward the scientific production process, toward the "technical" aspects of research. The communication aspects are given much less attention. They are not perceived as historically specific forms that exert pressure on the research process and determine the conditions of participation in the disciplinary communication processes. There are, however, many ways the discipline might benefit from a more reflexive orientation toward its own patterns of communication (Bourdieu 2001: 128-41) . These historically contingent formats not only define conditions of inclusion or exclusion in scholarly communication; evolutions in communication formats also have important consequences for the way scientific research is conducted and scientific disciplines are identified.
The preceding sections of this article focused on scholarly communication in the community of Dutch-speaking educational researchers. The graphs and table presented here indicate how its major specialized journal, PS, "organized" communication in the period 1920 to 1970 (or to 1975) . In many other nations, similar journals with similar purposes were established during the twentieth century to enhance the intellectual exchange in their scientific communities. For the social sciences, disciplinary communication was indeed predominantly organized at the national level until well into the second half of the twentieth century. But what will remain of the different national traditions in our "global age"? My final comments address this issue.
In certain respects, the dynamics of discipline formation and specializa-tion nowadays lead again to global networks of science. In the early modern era, science mostly was conceived of as universal or global science. Often its findings and observations were communicated in Latin, the lingua franca of early modern science. The nineteenth-and twentieth-century "nationalization" of science then constitutes but an intermediate phase in the evolution of the world system of science (Stichweh 1994; Abbott 1999) . The national setting might have been a meaningful restriction of communication space in emerging and newly constituted networks. Although this nationalization limited the communicative space of disciplines, it can be argued that it enabled an increase in the participation in scientific communication. Within national communities, more researchers and research groups gained the opportunity to participate actively in scientific communication.
The emergence of forms of multiple authorship also points to an underlying expansive logic. Researchers increasingly have become able to participate in authorial roles on the basis of very small contributions of their own. Against this background, it is probably no coincidence that the communicative relevance of the national level is currently called into question. The expansion of the participation in scientific communication has made it much easier to give greater priority to fairly selective global communication media, such as peerreviewed and citation-indexed journals.
The ongoing dynamics of specialization and disciplinary differentiation seems another reason why some national settings at present no longer provide sufficient opportunities for communication for a rapidly growing number of disciplines and subdisciplines. At least some national communication networks now no longer seem to provide a sufficient infrastructure (Crawford et al. 1993; Drori et al. 2003: 280-92) . Professional associations and education journals with a "regional" or global focus have expanded rapidly in recent years-among them several European associations and journals (the European Journal of Education, the European Educational Research Journal, the European Journal of Teacher Education, Higher Education in Europe, etc.). Also, several national-especially Eng lish-language-journals have become global ones (measured by the compositions of their editorial boards, the nationalities of their authors and subscribers, or their impact factors). Semiperipheral scientific communities, such as the Dutch-language one, now need to come to terms with these changes and operate in an increasingly Eng lishdominated, transnational scientific community.
Globalization is one of the main challenges with which scientific com-munities are confronted too. But what will become of the national scientific community? It would be unjustified to argue that the national level will soon become (or already is) a nonexistent entity in the "world" of science. In a range of respects, the social relevance of the national level has probably been augmented in recent times. The dependence of scientific research on state finance has not decreased since World War II, while governments have also searched for new ways to increase their influence on the academic world. However, we may predict that the increasingly global networks of scientific collaboration and communication will soon make it difficult to discern distinctive national traditions in particular (sub)disciplines, such as education.
Notes
1 For the history of the scientific journals, see Smith 1972; Kronick 1976; McKie 1979; Manten 1980a; Bazerman 1988; Atkinson 1999; and Gross et al. 2002. For Child Studies, 1916-22) . But these journals served as the mouthpieces of the interests prevailing in particular teacher organizations, research institutes, or religious groups. For various reasons (lack of subscriptions, lack of contributions, conflicts among board members), all of them also soon disappeared. 3 I did, however, also examine more closely several individual instances, such as the editorials of all single issues of PS. Moreover, I had access to the archives of the journal for the period 1920-57. I here only minimally draw on this qualitative material; it is difficult to quote Dutch material in an article that aims to address an Eng lishreading audience. But some of the choices made in the presentation of the quantitative material are informed by it. 4
The rise of competing Dutch educational periodicals created alternative publication outlets for Dutch-speaking researchers. Important here is first of all the founding, from the early 1960s on, of a number of specialist subdisciplinary journals focusing on special education, school instruction, adult education, educational policy and law, and so on. Preliminary comparisons with Dutch-language sociology journals, however, indicate that the changing role of PS's editorial board is highly remarkable. In the sociology journals, the editors played a much less visible role already in the first half of the previous century. At present I can only point to these differences. For explanations, more comparative research will be needed. 6
These percentages decrease drastically when the period after 1970 is taken into account. However, the dominance of a small number of authors was even greater in the prewar period. Between 1920 and 1941 three highly productive writersGunning (47), P. Diels (47), and Kohnstamm (59)-wrote 24.2 percent of all the articles, and the "top 10" wrote 41.5 percent of the total. Such proportions are not unique to educational science in the Netherlands. J. Baumert and P. M. Roeder (1990) point to highly similar proportions and evolutions in the disciplines of physics and education in Germany (see also Hofstetter and Schneuwly 2001) . 7
Alternatively, it can be argued that scientific disciplines have to rely on delimited groups of people who join together on the basis of common interests or motives, especially within the frame of conferences, study groups, professional associations, or scholarly societies. Jennifer Platt (1998 Platt ( , 2003 has followed this line of research in studies on the history of sociology. 8
Of course, citations can be used for many reasons: giving credit for related work, criticizing previous work, substantiating claims, providing background reading, and so on. Moreover, citation does not necessarily indicate use. For the purposes of this article, it is not necessary to explore the motives of individual authors (cf. Camic 1992) . My aim is to analyze the evolving structure of the disciplinary communication, as this social structure determines and is determined by individual motives for citing or not citing particular work (Bourdieu 2001; see also Weinstock 1971; Renear and Palmer 2009). 9 There do exist different academic and disciplinary cultures in science. Publication practices are not uniform across disciplines, and neither are citation practices. For example, unlike researchers in the natural sciences, medicine, and technology, social scientists and humanities scholars still tend to publish extensively in books and target national audiences in their own languages. Many objections against contemporary attempts to measure scientific productivity on the basis of publications in so-called top journals build on such observations. But we do not just need warnings about the "danger" of contemporary metrics (e.g., Andersen et al. 2009 ); we also need detailed historical studies of the specifics of different publishing cultures and the evolution in the social appreciation of what constitutes "great research."
10 Self in self-citations thus refers to the journal PS itself, to work published in the same outlet. The more common understanding of self-citation, namely, an instance of an author citing his or her own work, has not been used in this analysis. 11 Etymologically, the term discipline is derived from the Latin discere (learning); disciplina has long been used as a term for the ordering of knowledge for the purposes of instruction in schools and universities. The term disciplina also included implications such as admonition, correction, and even punishment for mistakes (Foucault 1984) .
